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BfifsRJSU Aly Ga. y N ^5»;KI(0gySl) 
ffjlBAly Gai y N K»±K^J«£ft;fcIn|§f£tfca< 
»^tC*f*Irt-SInu Gai-u N W 4t-v K7f(0S u S 
1) Hufainu Gai-u N #W "rv Kif±afM£*l 
fclnx Gai-x Nffl!i(Olx^l) fc, BUSBIrix Cai-x 

Gai-w N^H'f'yKKOSwSl) <h, syf2In» Gai-w 
N >fl"(7-y KJfiKJgflfcStlfcAlx Gai z N fy^-y 
KI(0<zSl) t£*r&c:<h£^^M:£W 10 

mm*. 

ft£><75it&-^cb££*x fig&#iS*fc«Stl) 

Rffiffli-efcfciii MMMfc^-r^v^i4<7)^;i/M: (v 
/ill it) fe-£a*feMfcLTf**fc»jP'U #® 20 

iifiicas^-cfctffifEiii w&ftKttt&vwMftoyefr 
tt (v/m it) *-5&z>ft&PiSfcLT#*icf&*-* 

V/III Jfcli, SSWW^ 5 0 0 0 tJAxOilt, 1 5 

<7>Aly Ga.-y N ^7>yKfi(0^ SI) Zl&l&r&m—O) 30 

3C7)^-^SS(7)Al y Gai-y N V=7V K«-BC, G&WM 

-e, aHR*iaSn« k ?»T2K:JHa , r*ii:K:«feyiiilBJ«ft 
t^CifiD^-ttfelriu Gai-u N ^W^*/ KJt(0Su S 

i) mm-t&m-aiTMt, 

Inu Gai-u N ^L/^T>V hl«Lfcl, *f££Sjg 

-^(DUm^lm Gai-x N fitliSREStS^EWI 
St, 40 
3C0In x Gai-x N J&tS«£fifcgLfc&. SST3^6T4{C 
mmt Z>W,~E.(DJMt, GmiiZRVlMfiXcnme; 
ft, ^b < (*Ga«^XRtfIn«^X<7)it%^K±-^K: 

*JInjffij5KS:»4r{c»^S-&feIn» Gai-. N ^Yf-yK 

-JlCDUms-C WELoi Gai-. N W^t-v K»_h»C 

m=mmsL(Dku Gai-* n ^vkakosz 



T3ST2<T1. T3ST4<T5 

nuts 7 j ssassr*^ 5 isf^£»¥*fl*P<8K 

B$0>Sg43SE&D2£Lfc»^ D1£:D2<7>$gH«10[ °C/ 
SD1 , D2 sS wrc/#), i:*^*: 

ssrvi, iw^)fiS4E&Di. sgeg<z>:ra§a>#WT- 

0. 002 [jum/#] SV1, V2S0.006( / um/#) CD^ 
BfCfc£B#6( U/#) 2§D1 , D2 S 18rc/#), 

[0 0 0 1] 

-f^f^l/'f, DVD (Digital Video Disk) fflCO^j® 
^c{£ffi2ft&GaN 5M£*f**?*0*E8^CIJW-*. 
[000 2] 

^U£ffl2ft&4^ft*tf^bTGaN m<b^^*f*{i 

Hffl$n?«&y, tfetinx Gai-x n tsiv&mtxz&tt 

S-ar&dttCfcy, ^>K4rV5/:/&2eV ~3.4eV tc^ 

[0 0 0 3] ^fbfC, 3<7)Inx Gai-x N f SflHfe^ 
JU/v^pflBi, 0tJx.«AlGaN Mtrlnx Gai-x N Jf 

[0 0 0 4] InGaN m^W&Mh.-t^^^^T 

-So Hilt*, InGaN* AlGaN IS^KI 

T'fe-So BU275SBBl5Jix EllfC^bfe^^^^ 

[0 0 0 5] BIllc7)J:o(C, -tf7r^T*^21±{C/li 
(C, GaN ^7rS22, n SAly Gai-y N KJK3 
(O^ySD, Inx Gai-x N j£t£M25(0SxSl), P MAI 
z Gai-z N >J^>v K*27(0SzSl), p SiGaN M&tM 

rt^nr^*. raewKt HKicMocvD(*«^JS» 
[0006] m % mMJ^yTjTwm*w®2iiL£. 
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CVD ^K(C*R2l£a*AU *i7D-^tfcttit"I 

^2i=&noo°c^io^rBi7--;b-ri>o an-c, s«2i£ 

520 °C * L felt, ffig21<7)S?ffi(CGaN/ ^ >y 7 r i§2 
2%50nm)7)c*^-ti-§( 012(a) #«0 0 

[0 0 0 7] ?^iC, S«21£1100t:£-e#SL7m 11 
QQ°C-Jz(D&tn SAlGaN <7^y K»23£4 umzmZ 
1212(b) #{£) „ Z.OM, ffi£2l£750 °C*m 
SL/, 750 °C-^(7)t)^InGaN gtt»25&0. 1 £<m ^gft 
£-&£( 012(c) #{$) . 10 

[0 0 0 8] ZhX, S^201 &noo 1 c*-e#SLfc 

1100°C— l£(Db£p SiAlGaN 7^>y KJf25&0. 15^ 
iiK ZCOmmZp SAlGaN ^7 5y Kg27 £0.3 ,umf&R 
^b^D«iS(7)|i^^&JFMUT^fc (0 

12(d) mm o 

[0 0 0 9] 

[f§Bfl#P&U «fc ? fc-TSKHJ -hfB? ^ y K«23, 27 
(7)B5cft(^ InGaN l^&M^Uy^MQB.^- U 200 -350 °C 
i^iv&g (^1000°C) Tl77^S^feSo U InGaN 

imm^^mm ■ 'mz^x. wm^-w^tm 20 

g-efeofc, UfrU GaN W^fS^lOOO-C, InN (7M 
*tt*<j500 °CO)fctb, fcCD&O&fflmtftkVT^fro 

[0 0 10] 1. fflffiffig"^ InGaN gfi«254 3 C0InN 
<Z)^^H±-r-5o £:mc#UGaNii#SJC#)$?£*UC 
<<^/c#K InGaN gi±®25<Z)— gp^aN fC£\bUs InGa 
N -gf4«25CD^&^{£T-r§o 

[0 0 11] 2. fflSag-e, InGaN ICfcttSInN <7*£ 
InGaN £ttJf25g{fc7>8»¥tfM^-*- 

3. #HBffiS7fldLfciai -2#38£U ffiftjtmX'iXffi 30 
MIn|M,"e4HMnGaNS14M25^ftL9So *ot# 
P£SiiMIT\ InGaN ?irt^25<t<7)^aJ^®#MBC{fc 

[0 0 12] £(Z)/VT-p#MRtfInGaN Sf4»25(7)^^ 

3)ff-lC*J^TttL*l^ttJJf**)7c«D-r. InGaN 

ffif4M25<7)^iP»>«, mam&izmmts z t asm 

[0 0 13] fittfliflW^Pli®, 40 

gt£»<Z)feilte • K»*A«HcfiH#bfcS CH«Kft(Sep 
arate confinement hetero-structure) fe-fi-iftft <fc < ^£ 
S-r * • fgM£<Z>Afr ^b^NI 

[0 0 14] 

tf>» ^^(TMh^^SW^ti, Aly Gai y N >J^v 
KKOSySl) t, mSEAly Ga. y N 77-y KHI-BC 
JfM^nfelniTOt^^tClfJnl-SItu. Ga.-u N 50 
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■i^TV Kif(0SuS 1) SotBInu Gai- U N ^U>ff 
>y K^±tCffM^tl7lInx Gai-x N fgffif(0Sx^l) 
fc, Soteinx Gai-xN gf£fl±JCJ&SSftfcInffij£ifca< 
t^^iCigc^-r-5In« Gai-. N VXjJt-V K«(0SwS 
1) <h, jtosBIn* Gai-. N ^l^fr-v K*±tCffM^tV 
feAlz Gai z HUy KKOSzSl) tZ^st&Zt 

[0 0 15] A, *H0J(7Mb^^<*^^$Ki^ 

T, InSW4i:*<Z>te0>III *MS!Pf«>t«*&»*fctt3.ti«b 
<7>J£&-H©c0fc**, U&Z&U'ktc.imi&ir&zk. 
lz£^xinm&Z'&*Kmt£^&zt*¥fWitirz>(r) 

[0 0 16] ft, v^M^WcMffll-^tJ^,cii, p& 

in m &-^(7)*§PIJt^uT^^(cM'>u^ 

glcJSi NTttHfffBlll SaSf4tc*f^-S VftK!pf<7yE;uit 

(v/ui it) s-^ws^isstL-c^at^-r-s 

[0 0 17] fiflBV^M4**7?.(7)g^, XtflftflSOV/ 

in jfcau s^c7)^5 ooo, u hj<m& 1 5 o, at 
^(7)*a-, sot**. *wMo)it&®)¥mfom 

S«S«Aly Gai-y N £^yKJ!(0Sy SI) %Mtffc$Z> 
m-0)TMt, Z0M-&9M<7)M.y Gai-y N ^5fK 
/f_Bc, Gam4fcInJK|EK7>^*6», *fc(iJ±fe*K±- 

^VlnrnZi^lzmMZ-gfclm Gai-u N W^J-V 
K»(0Su SI) £J&*TSll-<7>X*i£, Inu Gai-u 

T-P^ia-tS^HOXgi:, — ^a>»ftI3"CInx Gai-x N 
?S14SfeJ55cft1--l>mEC7)Xg<!;, i<Z)Inx Gai-x N Stt 

«bT5 * XW^CthZ t lz£ U Inia^Sc^^^ iCM'> 
S-Hrfcln. Gai-. N ^UYri; KJi(0Sw SI) %&&fct 
&m^O)X&ts — ^C0iagT5^\ ftjsBInw Gai-* N ^ 
b^T->y K^±{CB— 3#mS(7)AU Gai-z N Ki 
(OSz <l)ZBf&t&m-t(DTM£*%L, xSu, x 
<w, T3ST2<T1, T3ST4<T5i:-rS^i:£ ! t#1ISt^-t 

-So 

[0 0 18] (ft, H-<7)I*I-£\ InM^tGa^^:^ 

Lfc»#> Dl^D2(7)$5H(ilO( °C/^-] SD1.D2 S60( 
[0 0 19] A> ^-oxg(7)^u^^>y KMWflJWa 

ftftvi, #zaB#co?as^ga^Di, iwii»yuYr 
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002 [um /#] <V1, VZmmitxm/m (D&miZ 
&SB#, 6 ( 0 C/#] <D1, D2g 18 rc/#] -e&sc 

CO 0 2 0] 

[fgBJ^iigcDff.^] UT, 0E£#!1Lt:##§i#7)^ 
gftf§#iiH^t&RJi-f&. HI Ka) S.t>-(b) * 

• zc^^U^-^^^lr^^C^LfcllI^^ 02 

$^*s^^-r»Tffiiai?feSo io 
[oo2i] *nmmzmz<t&w¥mfcmm? 

ii, f-7T^TSSll±aiitC, GaN^vy ;7 7H2, n 
g/Aly Gai-y N >7=7y K/113(05 y SI) , In „ Gai-u 
N #W-r-yKJ114(0SuSlK Inx Gai-x N ffiffifl 
5, In. Gai-w N WJt-V KJil6(0SwSlh p IJAlz 

Gai-z N V'yy KJIWOS z £1), P MGaN Jfl8#J{2 
#S*lTH6( BU(a)#jRD o 

[0 0 2 2] Iihi Gai-u N WJt-V KJI14, &tfln» 
Gai-w N >?W7^ KJf 16(i, In x Gai-x N ^&MVb\Z 

15{Ctf;A, Inx Gai-x N S&tt^l 5(7)1 nffi^figfl, \ ( 01 
(b) #BB) 0 

[0 0 2 3] j& 01 ~07 W^t-V 
14,15 {Cfctt&fe0)»8H& ail^glnffl^oaS^fe^L 
T^Stf, Inx Gai-x N fiffif 15iCol >T«, I nIM 

[0024] jaofei^ *mwt&mmfcm 

^it, InGaN SttM15«hp Mn^AlGaN ©13,17 CM 
JC, In*Bjj£tf&*JC8Ktr&( ^^f-yK»t 30 
o)InGaN^W7^ Ki*ML/roS. Z(Dfz&>, p 
M,nMAlGaN t<7)^P^ffi£&ff}C«£ 

AlGaN Jit InGaN ^/L/Yf 7 Klt^A 
T-PffffitCfc^T, In*&*fc#J»U 2o(7)g(75^# 
t£&<ET3-a\ ^tCfcWSG3H> K-hlffiW^/O K 
if£7)-f*i&fM«iPU »it-©h7^^«'>^^Ct 

«, tse* * y m&m • mm<m^ y^mm/mit 
m-. xttm&m • iwmcDm^v-vmT&m&z. 40 

[0025] ftic, *3^a«--(^Efi6Wk:^*#» 

3 ) , InWMJi^tLTbV*3-)l-(yy'yM'mi) , 
GaW*^ i: L T h >J **\>l># >J *j A (IMG) , AlJf»W 
^hlth 'J^^I/T;i/5— ^A(TMA) , Cpa Mg,>-Y 
UT^J***atfaaBfc"^*&. SS»t±NH3 =5 L/Min. 
, ^r^UT^Xtt 15~25L/Min. T?feS 0 &ff 

<7)l$Mftmtt. MOCVD ftfcJBtvO**. 50 
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[0 0 2 6] J&feJJC, MOCVD SBC-fr? 7 

oo°c-eio^f B iT--^r§o m^t, -y-^T^T^ffiii 

£520 riTMlfet, V7TJTW&llVm&£G& 
N /^y7 7jfl2&50nH$£<*i2:6( 02 #BB) „ 
[0 0 2 7] &{C, i7-^T^TS«11^1100 o C*-e^ 
1100°C-^(7)^ i:n S!Al y Gai-y N Z^V KM 
13£4//mjE£R;*-ti-&( 03 #{$) . fit, Inx Ga 
i-x N SttMl57W&R-e*5ag( Mxtf, 700 °C~80 
0 "CHcLfclg, S£-5t(7>"l\ In<hGaC7)M£WX<75« 
fctCfcU, Inffi^(7)ifJ[Ibro<Inu Ga 
i-u N InGaN VX/J'ry KJ114ftJ^J*r*( 04 # 
R®. 

[0 0 2 8] SS-^CD^iilita Gai-x N 

jfl5£0.1 Am 05 #fig) . it^T, OS 

-Scot, iniiGaCDJ^lwxa^&MS^x., ivkmm 

?^UTU<Inw Gai-w N f^J^y K*16 

(06#M) o ^UT, p MAlz Gai-z N ^7^5/ K*l 
7, p SGaN J118S:^J*rs (07#M) . -?-LT0^ 

a, ^n^g^-7bK-r§3fctc«fcy, #^f*i^ 

[0 0 2 9] 08»InGaN fittWCfeW-SInttJat, M 
WiJ^fcOMffife^OfcH-efeS. mttttlnGaN fettM 
(7)ffM(Z)fe5!)^fflV^JM^^XtCfcWSInMI4^aJ;b(T 
MI/(TMI+TMG)), «W(iInGaN i§tt»tfctf *Inj|fl** 

^bY^^K»14,16 &Ml/t^l>. 

[0030] eubfeu, m-oymmt&iMZs 

O&SiWb L < (i#aSStC J: €>InGaN Stt«15(7)Mi¥<7) 

[0031] mzm-aimmmizfrfrz, fc&t&mfc 
m^ammumwn-t^ mmc mocvd mticv-? 

r^T««ll^«AL, *i7P-$tfcttit-, (000 
1) mV7 7 4 TWBM feUOOICeKh&WT— 

•YTaHRll*, 7K*tg^(7)?IB-#Hm(cr520 "C*-e 
KiaUfca, 7*^11(7)*® (CGaN /^77i 

12&0. 04 / um/5)c;R£-t£-S>( H2#RD . 

[0 0 3 2] ^iC, ^7WT^ll : &1100 < C£-e#S 
U7c'#, 1100 < G-^C7)T, GaN A^7r®12*S(Cn g 
Aly Ga!- y N ^77>y K»13&4/zmfiic^-tJ:S( 03# 
HD. ZICO^, TMI /TMG=33.36 ^mol /15.20 yumol 
&-^(CLf_**^-7r^TS«ll&800 TC^mSS 
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-eSCLlCefc'A In$M^^tCiSj<4^Inu Gai U N 
WAt-v K/f 14£n SAly Gai y N KJf 
fCO.l //m tmZit&i IH4#BB) . 
[0 0 3 3] ft, |*S<7)43BB{*13±2 "C/min. TfPID ®J 

TMG (7)^£f¥iiiU -tf-:7T^7ffl£ll£800 *C/P«b75 
0 'CCK^fl., 750 V-m<7)T, TMI /TMG=33. 36 
(Uraol /15.20 ^mol <hJisEYlI£:|5lC{CL, Inn Gai u 
N yW-f-y K7I14*®fCln x Gai-x N gf£lf 15£0. 05 

^mjS5^«( i25#bb) . znfe&§imf&gmm 10 

[0 0 3 4] ftlC, TMI <hTMG GDfft&fcffitU ^77 
•Y7£tRll&750 o C^800 "CfC^tg^-tt^,, -£UT, 
TMI /TMG=33.36 Aimol /15. 20 ytzmol t— feiZLItt. 

IK Inffifig^/?lCi£<^5>Inw Gai . N yu-fft>h* 
Ml6£Inx Gai x N ?gf&f 15Seffi&C0. 1 /urn 
( H6#M) o ft, [5&-fi<7)£j@3ttl4±2 °C/min. -ePID 
fMffiHCTfTO. ^ffll^H*S$21niin. T-fc-S. 

[0 0 3 5] £0>», TMI hTMG <7>08&&#ltU 1100 20 
tJ— 3&7>Tn In « Gai . N yW^y K/H6_b«KK 

p MA1 Z Gai-z N ty^v Kai7&0.15junu p 3!Ga 
NflS^O. 3 / umfi£ : R£-e£o (H7#JH) . 

[0 0 3 6] *LTpMmS> nMWM&Bl&L, -9-7 

y, 4^i*|g^^Win^o 
[0037] wi—oymtmoxm. & jxtic * t 
®t a < o si 9 i-s^mmommteoxmz* u fem 

30 

1. TMI /"TMG §-g(;bfctti-e> fflSfcfirs^K: 

<£ U > Inffl^^ma ^f?>K icmt-t 6 InGaN y b 

[0 0 3 8] #iR«, InGaN yW^y KB <7)ffM,fCfe 
fey, InGaN &!3Jil5T<7)*8rttTMI /TMG Sr-^tCb 
TPfcfiU InGaNSttSl5±(75^-t*TMI /TMG 

2. InGaN fg^l5(7)ffMa:trf{C, TMI=TMG=0 {CbTIn 
GaN fg^l5(Z)fiKfiBinme(CKBbTOd. ££InCa 

n frnmis^wv^Tv vmm&am^ tmi=tmg= 40 

[0039] z<z>*S8U: yfcfcttsmsfc&TfcSiiiiH- 

EIlOttlnGaN JKOIniH^iiJ^SiBSilWBBfiRfe^L 
fclH^&S. ISIllttlnGaNSWfiKSaSOSgfi^ii* 
^Lfe[2T-^)-5o ?J£7j<tt>TMI /TMG=33.36 jumol/15. 
20 /zniol m%Q$ia5tt&7 : -2X~$>&o TMI, TMG £- 
3eatCLfct«B-et*, InGaN *<7>In*M«ritftfflKK*f 
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Hfi6M<7)^f4^fX^ffl^fe^, InGaN *(7)^ftiSS 
It, TMG <7>^*Z>*(Cfl5£U fiKftSjS^CiS i: k> <h*fi£ 
#L4^( ail#<i) o 

[0 0 4 0] ±iai, 2«>**gt'fc*tft3-ti-£ 

1. BrSRSUn ^MOlnGaN yL/^T-y KJf fcJfMtr 

2. ^&InGaN fV^V K»0)J#i£ttR&lh-e*£. 

[0041] (/^-njraifcjMfjcffitc*. ) <toL 

tCcfc-6InGaN %^l5(Dm&VM'P*?lMX&Z>(F>frlZ 

[0 0 4 2] ISC, m-<7&ffim& y *>> InGaN 
^K»14.17 ica3tt&lnif&«*, iWK(OWW-e*S}fc 

[0 0 4 3] ft, ^~(7)*SgM(Cfeoriff^Ltr^{*^ 

I ^*WXit(V/III it t fe<)«, 5000JSLh*W* 
OK £fc U A/^D^-^ 1 5 0 JiLb Bt*(7>^« 5 

a4BEftD2fc LfcWft-, 10 ( °C/%) SD1 , D2 S 
[0 0 4 4] *fe|^SB#(7)yi/'l'-r^ K»a>J*86SK* 
^ 0. 002 lum SV1, V2S0.006[Mm/#) 

(Dwm\z&hm§{ °Q,/<m sdi , D2 s isrc/ 
[0045] m-Rxtmr-wmmmxte, inGaN y 

U-rT-vK*1416 ICfeWSInlifiJUttt, InGaN fefflS 

i5izttLTttm.ffi7&t&-oxi ^■u^r-itmuco 
'Um^m^ti^enmpircm&ysmmz^v, mmm 

[0 0 4 6] NH 3 till mWMH 7,0)^)10: 

^^5L/M^^^tb-TCi:^J;y, fflflU#lCtt5L/lU: 

y^^a^^tcif^-r^tc^y, jsiMfeos^tcA 

ftTOnGaN WA^V K*14. 16fef#^>3 t^T-^ S. 
[0 0 4 7] *fe, *— at«(ti<Z^tJ6WW±In«:*t? 

jgffl-e*S. £fe, V Jgi^l4(CP *fett, As&fefflOfe 
In=&#fc4ba%#«f*ro^:T :; ^'l'^C7)*4'i-r, 

[0 0 4 8] *fe, AlGaN JB13.17 {C^M#7& K-^L 
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>K-7 (Mm&rtZF--7L&^Zt$:jn?fi\ 1 xio 

'i~i x io' 6 cm--' i tm<n?m^!m!dtf& oty^w 

[0 0 4 9] ^7 7-fTS1SlHcpg5E£ft-f, SffiCA 
y7TM%ftM~?4xte, ZnS , GaSe, SnO 2 , CuAlS 
2 , CuCl, CuAlSe 2 , In2 0 3 , ZnO , MgO , 

[0 0 5 0] «@£ff4fC{4, #R«Mg, Be, Sb, Al, A 
g, Sn, Cu, Ni, Au, Pd, Pt, Ti, Cr, In, PdSi, PtS 
i, RhSi, NiSi, WSi , TaSi2 , No, Zr, R{tZ\il'b<7) 

[00 5 1] 

J; Z>Rffi(D'£ittb U < tt^S-SglCj; SlnGaN 
[S]ffi(7)ffi#4^^] 

[mi ] (a) it*mw(nnMmcfrfrz>¥mfomm 
[H2] *wm^imim^(Dm&i5m*rt?%m 

[03] ^||BjO##f*IB l £^WSSi^& : fe^i-SlT® 
0T-fe£„ 



[a 6 ] *wm¥m&mmi- wm&um zfa-tvm 
0-e&6o 

0-e&&„ 

[08] InGaN gf^C&ttSInffi^, WMii^(D 
[0 9 ] ^^®#4««B**f- <7>S!&#8K7yl5«&« 
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